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1. INTRODUCTION 

Travel refers to the activity of travelers. Travelers are people who move between different 
geographic locations for any purpose and any duration [1]. Nowadays, traveling has become a priority among 
society, with many factors that make traveling a lifestyle. Indonesia is an island nation with many attractive 
tourist objects to visit. The number of international tourist visits to Indonesia shows a significant increase of 
4.59 million from 2016 to 2019 [2]. The province of East Nusa Tenggara (NTT) lies in the southeastern part 
of Indonesia. In 2017 and 2018, NTT experienced a drastic increase in foreign and local tourist visits, 
reaching 1.1 million in 2017 and 1.2 million in 2018 [3]. 

Kupang is the capital city of NTT Province with a coastline stretching from East Kupang to West 
Kupang, making the city especially attractive to its nature tourism. Besides nature tourism, Kupang also has 
artificial tourist attractions and culinary tourism that are the uniqueness of NTT Province’s capital. Various 
media present information about tourist attractions in Kupang, such as books, brochures, magazines, 
newspapers, and online media. However, it does not provide recommendations on which tourist attraction to 
be visited, based on traveling motivations at a particular time. Choosing a tourist attraction is a multi-criteria 
decision-making (MCDM) problem, which requires time and careful consideration to make the right 
decision. One of the various techniques to resolve the MCDM problem is the fuzzy analytic hierarchy 
process (FAHP) method. 
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FAHP method has been widely studied and applied in various areas of life. Ayhan et al. [4] applied 
FAHP for supplier selection problem, Kabir et al. [5] classified inventory of multiple criteria using FAHP, 
Putra et al. [6] determined the quality of gemstones, and Qiaoxiu et al. [7] applied FAHP in safety evaluation of 
coal mines. Radionovs et al. [8] applied the FAHP method in environmental risk assessment, Essaid et al. [9] 
applied FAHP in educational and vocational guidance. In the tourism industry, several kinds of research had 
implemented FAHP method to evaluate the factors of choosing a tourist destination. Ali et al. [10] rated and 
ranked criteria for selecting islands in Terengganu, Malaysia. Do et al. [11] applied the FAHP method to 
identify the key factors that affect tourism performance in Vietnam. 

Information systems, which have penetrated almost all areas of life, play a vital role in the tourism 
sector. A decision support system (DSS) is a computer-based information system that supports decision- 
making. A good DSS requires completeness, accuracy, punctuality, clarity, and flexibility [12]. The FAHP method 
had been applied to tourism decision support systems to recommend tourist destinations. Istianto et al. [13] 
designed a DSS of beach tourism objects in Gunungkidul, Yogyakarta, with eight assessment criteria 
(distance, price, safety, population, cleanliness, uniqueness, terrain, and facilities). Overbeek et al. [14] built 
a recommendation system for choosing tourist destinations in Kupang City using the Weighted Product 
method with three assessment criteria (price, facilities, and reviews of tourists). 

This research aims to create a DSS for selecting tourist attractions using FAHP method to help 
tourists plan their tours effectively (a case study in Kupang City). The assessment process does not just 
consider external factors, such as price, facilities, safety, or tourist attraction quality. Unlike previous studies, 
this research includes internal tourist factors in choosing tourist destinations, namely the need for self- 
actualization, relaxation, meeting people, and adventure-seeking. The output of this DSS is a 
recommendation of five tourist attractions in Kupang with the highest weights. This paper also compares 
FAHP method with the original analytic hierarchy process (AHP) calculations. 


2. RESEARCH METHOD 
2.1. Flowchart of the decision support system for selecting tourist attractions 

This DSS is built with bootstrap framework, PHP, Javascript, dan XAMPP. Figure 1 shows the 
flowchart of the built DSS. 
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Figure 1. DSS flowchart 


2.2. FAHP 

FAHP method is a development of the AHP method. Crisp numbers of the AHP scale are considered less 
capable of handling uncertainty, so the original AHP scale must be approached by fuzzy logic [15], [16]. The 
development of FAHP was to overcome the uncertainty and subjectivity of input data more effectively than 
conventional MCDM techniques [17], [18]. FAHP method is the merger of the AHP method and fuzzy logic 
developed by Zadeh [19], where fuzzy numbers apply in determining the degree of importance in a 
comparison matrix. There are types of fuzzy number models, including triangular fuzzy number, trapezoidal 
fuzzy number, and gaussian fuzzy number. triangular fuzzy number (TFN) is the most common form of a 
fuzzy number among other fuzzy numbers [10] and is more convenient to use in applications because of its 
computational simplicity [20], [21]. Three membership functions of the TFN scale, as shown in Figure 2, are 


Decision support system for selecting tourist attractions using fuzzy analytic... (Christa Bire) 


12540 ISSN: 2302-9285 


1 (lowest value), m (middle value), and u (highest value). The procedure of FAHP method consists of 6 steps 
shown in the following block diagram in Figure 3. 
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Figure 2. The scale of TFN [22] Figure 3. Six steps phase process of FAHP [6] 


a. Define the problem 

The complex multi-criteria problem is transformed to a hierarchical model so that the problem 
appears to be more structured and systematic as shown in Figure 4. The top-level in the hierarchy is the main 
objective of the problem, then broken down to the next level of 9 criteria, to the lowest level of alternatives, 
which are 14 tourist attractions in Kupang. The assessment criteria used in this research is based on human 
needs, adopted from the study of preference analysis for tourist choice of destination by Hsu et al. [23] with 
some alteration adjusted to the characteristics of tourist attractions in Kupang, considering internal factors 
(criteria 1-5) and external factors (criteria 6-9). 
b. Create a comparison matrix 

The pairwise comparison matrix is created with provisions of the AHP scale by Thomas Saaty [24] 
which is shown in Table 1. 
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Figure 4. The hierarchy of selecting tourist attractions 
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The fourteen tourist attractions in Kupang City are written with abbreviations to shorten the names 
of the tourist attractions, namely Lasiana Beach (LB), Crystal Cave (CC), Monkey Cave (MC), Color Beach 
(CB), Namosain Beach (NB), Batu Nona Beach. (BB), Koepan Beach (KB), Kupang Waterpark (KW), 
Subasuka Waterpark (SW), Nostalgia Park (NP), Tomb of Taebenu Kings (TT), Kerkof (KR), The Old 
Church of Kupang City (OC), and NTT Regional Museum (RM). 


Table 1. The scale of AHP 


Intensity of Importance Definition 

Equal importance 

Weak or Slight 

Moderate importance 

Moderate plus 

Strong importance 

Strong plus 

Very Strong or Demonstrated Importance 
Very, very strong 

Extreme importance 








OMINDMNABWNH 





c. Check for consistency 
The matrix consistency check is calculated by the following formula: 


CR = CI/RI (1) 


CI is the consistency index, and RI is the random generator value shown in Table 2. The following 
formula is for calculating CI: 


CI = (Amax—n)/(n— 1) (2) 


Table 2. Random index [24]-[25] 
Random Index (RI) 
N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
RI O 0 058 0.90 1.12 1.24 132 1.41 #145 1.49 1.51 1.48 1.56 1.57 1.58 











Amax is the maximum eigenvalue from the nxn matrix. The steps to obtain Amax are matrix normalization, 
which means dividing the element’s value by the number of columns; calculating the weight vector (W), 
which is the average value of each matrix row; and multiplying the pairwise comparison matrix with the 
weight vector, generating an eigenvalue (EV). Then Amax can be calculated with the following formula: 


Amax = 1/nx (XY EV/W) (3) 


d. Setup triangular fuzzy number (TFN) 
After obtaining a consistent matrix, the AHP pairwise comparison scale is then converted into 
triangular fuzzy numbers. Table 3 shows the linguistic terms and the corresponding TFNs. 


Table 3. Linguistic terms and the corresponding TFNs [3] 








Saaty Scale _ Definition Fuzzy Triangular Scale 
1 Equally important d, 1, 1) 
3 Weekly important (2, 3, 4) 
5 Fairly important (4, 5, 6) 
7 Strongly important (6, 7, 8) 
9 Absolutely important (9, 9, 9) 
, The intermittent a x A 
6 values between two 6. 6. 7) 
8 adjective scales a. g 9) 





e. Calculate the weight value of the fuzzy vector 

Extent analysis is a method proposed by Chang to obtain the synthesis value of the fuzzy pairwise 
comparison. The extent analysis procedure is as follows [26]-[27]: 
— Calculate the fuzzy synthetic extent value. The fuzzy synthetic extent value for i-objects is defined as: 
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Si = Xj=1 Mj. x [ i=1 jt Mii (4) 


where M represents the TFN, m as the number of elements, j as columns, i as rows, and g as the parameters 
(Lm,u). 

— Possibility level comparison between fuzzy numbers 

For two TFNs, M:-(lı, mi, u1) dan Mo=(l2, mz, u2) with probability level of M2=>M is defined as: 


V(M, = M,) = sup[min(um ©, um 0))] (5) 
The probability level for convex fuzzy numbers is obtained with the following equation: 


Lif m, > mı 


V(M, > M,) = OU eee (6) 
— = other 
(m2-u2)-(m1-11)’ 
— The possibility level for a convex fuzzy number to be greater than k convex fuzzy numbers M i (i=1, 2. 
....k) can be defined by; 


V(M > Mı, M,,..., Mg) = 
V[(M > M,)and (M = M,)and ...and (M = M,)| = (7) 
minV(M = M;) 


where i=1, 2, 3...k. 
Assume that: 


where k=1, 2,..., n; k #1, then the weight vector is given by: 
T F 1 T T 
W' = (d' (41), d' (42), -~ -< d'(An)) (9) 


where Aj (i=1, 2, ...n) are n elements. 
— Normalization 
The normalized weight vector is obtained by the following equation: 


W = (d (41), d(Ag), oes) (An)) (10) 


where W is a non-fuzzy number. 


3. RESULTS AND DISCUSSION 

Starting from the lowest level of the hierarchy, the pairwise comparison matrix of the alternatives on 
all criteria is created from real tourist assessments via questionnaires. The pairwise comparison for the first 
criteria (K1) is shown in Table 4. After determining the pairwise comparison matrix for each of the criteria, 
the next step is to normalize the matrix (results are shown in Table 5), then calculate the A max . The 
calculation result for the alternative’s pairwise comparison matrix for K1 is shown below: 
W= (0.078, 0.078, 0.044, 0.078, 0.078, 0.078, 0.078, 0.078, 0.078, 0.078, 0.013, 0.013, 0.144, 0.078). 
EV= (1.105, 0.618, 1.105, 1.105, 1.105, 1.105, 1.105, 1.105, 1.105, 1.105, 0.187, 0.187, 2.033, 1.105). 


1 1.105 0.618 1.105 1.105 1.105 1.105 1.105 1.105 1.105 1.105 0.187 0.187 2.033 1.105 
Amax = >x + + + = 
14 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.013 0.013 0.144 0.078 





14.068) 


Based on the 2 max, consistency ratio is obtained as follows: 


cI = £% — 9.005 cr = 223 = 0.003 
14-1 1.57 


The matrix is consistent because the CR value is <0.1 and thereafter can be altered to triangular fuzzy 
numbers by the conditions in Table 3. The alternative’s fuzzy pairwise comparison for K1 is shown in Table 6. 
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Table 4. The alternative’s pairwise comparison matrix for K1 








LB CC MC CB NB BB KB KW SW NP TT KR OC RM 
LB 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 
CC 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 
MC 1⁄2 1/2 1 Ya Y% 1/2 r Y 12 r 5 5 1⁄3 1⁄2 
CB 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 
NB 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 
BB 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 
KB 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 
KW 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 
SW 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 
NP 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 
TT 1⁄6 1⁄6 1⁄5 16 16 16 16 1⁄6 1⁄6 1/6 1 1 1/7 1/6 
KR 1⁄6 16 1⁄5 16 1⁄6 16 16 1⁄6 1⁄6 1/6 1 1 1/7 1/6 
OC 2 2 3 2 2 2 2 2 2 2 7 7 1 2 
RM 1 1 2 1 1 1 1 1 1 1 6 6 1/2 1 





Table 5. Normalized alternative matrix for K1 

LB CO MC CB NB BB KB KW SW NP TT KR OC RM 
LB 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 
CC 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 
MC 0.039 0.039 0.041 0.039 0.039 0.039 0.039 0.039 0.039 0.039 0.068 0.068 0.050 0.039 
CB 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 
NB 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 
BB 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 
KB 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 
KWŴ 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 
SW 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 
NP 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 
TT 0.013 0.013 0.008 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.014 0.014 0.022 0.013 
KR 0.013 0.013 0.008 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.014 0.014 0.022 0.013 
OC 0.156 0.156 0.123 0.156 0.156 0.156 0.156 0.156 0.156 0.156 0.095 0.095 0.151 0.156 
RM 0.078 0.078 0.082 0.078 0.078 0.078 0.078 0.078 0.078 0.078 0.081 0.081 0.076 0.078 











Table 6. The alternative’s fuzzy pairwise comparison for K1 








LB CC MC CB NB BB oe OC RM 
LB 1,1,1 „1,1 1,2,3 1,1,1 „1,1 1,1,1 1/3,1/2,1 1,1,1 
CC 1,1,1 „1,1 1,2,3 1,1,1 „1,1 1,1,1 Te 1/3,1/2,1 1,1,1 
MC  1/⁄3,1/⁄2,1 1/3,1/2,1 1,1,1 1/3,1/2,1 1/3,1/2,1  1/3,1/2,1 ... 1/4,1/3,1/2 1/⁄3,1/2,1 
CB 1,1,1 „1,1 1,2,3 1,1,1 oll 1,1,1 1/3,1/2,1 1,1,1 
NB 1,1,1 slut 1,2,3 1,1,1 „1,1 1,1,1 1/3,1/2,1 1,1,1 
BB 1,1,1 „1,1 1,2,3 1,1,1 „1,1 1,1,1 1/3,1/2,1 1,1,1 
OC 1,2,3 32,3 2,3,4 1,2,3 52,3 1,2,3 2 ae 1,1,1 1,2; 
RM 1,1,1 „1,1 1,2,3 1,1,1 „1,1 1,1,1 E 1/3,1/2,1 1,1,1 











By using (4), the calculation of the fuzzy synthetic extent value can be seen in Table 7. From (6) and 
(7), the fuzzy convex comparison value is obtained and shown in Table 8. Based on (9) the weight vector is 
obtained as W’=(0.474, 0.474, 0.239, 0.474, 0.474, 0.474, 0.474, 0.474, 0.474, 0.474, 0, 0, 1, 0.474). The 
normalized weight vector based on equation (10) is W=(0.079, 0.079, 0.040, 0.079, 0.079, 0.079, 0.079, 
0.079, 0.079, 0.079, 0, 0, 0.167, 0.079). The calculation generates the alternatives weights for K1-K9 as 
shown in Table 9. These weight calculation results of 14 tourist attractions for all the criteria are inserted into 
a database, which is allowed to be updated in the future whenever the evaluations for the tourist attractions 
changes. To obtain the final weights, the previously inserted alternative weights are then multiplied with the 
criteria weights obtained from the user’s input via the website. Figure 5 shows a simulation of users’ input of 
the 9 criteria priority scale, while the recommendation result is shown in Figure 6. By clicking the submit 
button as shown in Figure 4, the DSS will process the input values by converting the numbers to a 
comparison matrix of fuzzy numbers, calculate the final weights, and rank the top five tourist attractions. 

In the first scenario, the user is very concerned with K1 (self-actualization), K2 (rest & relaxation), 
K6 (quality and variety of food), and K7 (safety). Meanwhile, K3 (visiting friends/relatives), K4 (meeting 
new people), and K8 (cultural & historical resources) have the lowest priority value, whereas K5 (adventure- 
seeking) and K9 (destination image) have middle priority. In the second scenario, K2 (rest & relaxation), K3 
(visiting friends/relatives), K8 (cultural & historical resources), K6 (quality and variety of food), and K7 
(safety) have the highest priority value. Meanwhile, K4 (meeting new people) and K5 (adventure-seeking) 
have the lowest priority value, while K1 (self-actualization) and K9 (destination image) have the middle 
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priority value. In the third scenario, the user is more concerned with the external factors, which are K6 
(quality and variety of food), K7 (safety), K8 (cultural & historical resources), and K9 (destination image). 


Table 7. Fuzzy synthetic extent value for K1 











Table 8. Fuzzy convex comparison value for K1 

















Tourist Attraction Fuzzy synthetic extent value LB CC MC OC RM 
LB 0.059 0.080 0.108 LB 1.000 0.548 1.000 1.000 
CC 0.059 0.080 0.108 CC 1.000 0.548 1.000 1.000 
MC 0.035 0.053 0.091 MC 1.000 1.000 1.000 1.000 
CB 0.059 0.080 0.108 3 ; ; : : 
NB 0.059 0.080 0.108 
BB 0.059 0.080 0.108 i : 3 . i 
KB 0.059 0.080 0.108 OC 0.474 0.474 0.239 0.474 
KW 0.059 0.080 0.108 RM 1.000 1.000 0.548 .... 1.000 
SW 0.059 0.080 0.108 MIN 0.474 0.474 0.239 .... 1.000 0.474 
NP 0.059 0.080 0.108 
TT 0.010 0.013 0.017 
KR 0.010 0.013 0.017 
OC 0.069 0.124 0.197 
RM 0.059 0.080 0.108 
Table 9. Alternative weights 
Criteri Tourist Attraction Weights 
mena IB CC MC CB NB BB KB KW SW NP TT KR OC RM 
K1 0.080 0.080 0.000 0.080 0.080 0.080 0.080 0.080 0.080 0.080 0.000 0.000 0.204 0.080 
K2 0.111 0.056 0.056 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.000 0.000 0.000 0.000 
K3 0.100 0.100 0.043 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.000 0.000 0.000 0.060 
K4 0.077 0.077 0.059 0.110 0.077 0.110 0.110 0.110 0.078 0.110 0.000 0.000 0.000 0.078 
K5 0.000 0.275 0.186 0.000 0.000 0.000 0.000 0.234 0.230 0.000 0.000 0.000 0.000 0.075 
K6 0.112 0.000 0.000 0.153 0.000 0.121 0.153 0.153 0.153 0.153 0.000 0.000 0.000 0.000 
K7 0.073 0.000 0.000 0.073 0.073 0.073 0.073 0.073 0.102 0.073 0.071 0.000 0.181 0.132 
K8 0.000 0.134 0.000 0.000 0.000 0.118 0.134 0.000 0.000 0.000 0.160 0.136 0.158 0.159 
K9 0.065 0.120 0.000 0.120 0.065 0.065 0.065 0.065 0.065 0.065 0.063 0.000 0.120 0.120 
Kupang City Tourism Komne. Racomendatic 
No Criteria Priority Scale 
1 Self-actualization 102030405 
2 Rest and relaxation 102030405 
3 Visiting friends and/ or relatives @102030405 
4 Meeting new people @102030405 
5 Adventure seeking 102@©30405 
6 Quality and variety of food 102030405 
7 Saftey 102030405 
8 Cultural and historical resources ®102030405 
9 Destination image 102030405 


Figure 5. Priority scale input simulation 


Table 10 shows three different scenarios of the criteria priority scale input. Recommendation result; 


Tables 11-13 shows the comparison results of manual FAHP calculation, the DSS’ FAHP calculation, and 
the AHP calculation for all of the scenarios. Table 11 points out the recommendation sequence of the two 
methods are different. Moreover, there are some equal weights of tourist attractions using the FAHP method, 
which has a distant weight difference with the AHP method (see KB and NP, as well as LB and BB). Similar 
to Table 11, Table 12 also shows some equal weights of tourist attractions using the FAHP method, which 
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has a distant weight difference with the AHP method (see KB and KW, as well as LB and BB). Table 13 
shows that both methods have nearly the same results because two criteria have a small degree of uncertainty, 
which are K6 (quality & variety of food) and K8 (culture & historical resources). K6 could only be owned by 
tourist attractions that provide food, while K8 cannot be owned by tourist attractions that do not have cultural 
and historical resources. 




















Table 10. Priority scale input Kupang City Tourism Home ~ Recommendation | Search [ search | 
scenarios 
Priority Scale Top #5 Recommendations 
Criteria Scenario Scenario Scenario 

1 2 3 
K1 5 3 2 
K2 5 5 2 
K3 1 5 2 
K4 1 1 2 The Old Church of Koepan Beach 
K5 3 1 1 Please click the button below Kupang City Please 
K6 5 5 5 de r Beact de 
K7 5 5 5 “es 
kg i i : | wer | | tor | 
K9 4 3 5 








Figure 6. Recommendation results 


Table 11. Result of scenario 1 
No Tourist Attraction AHP method FAHP method DSS with FAHP Rank with AHP Rank with FAHP 








1 LB 0.077 0.079 0.079 10 7 
2 CC 0.084 0.040 0.040 9 11 
3 MC 0.047 0.022 0.022 13 12 
4 CB 0.103 0.117 0.117 3 2 
5 NB 0.063 0.055 0.055 11 10 
6 BB 0.093 0.079 0.079 5 7 
ji KB 0.100 0.092 0.092 4 4 
8 KW 0.092 0.0.92 0.092 6 4 
9 SW 0.115 0.137 0.137 1 1 
10 NP 0.086 0.092 0.092 8 4 
11 TT 0.060 0.013 0.013 12 13 
12 KR 0.044 0.003 0.003 14 14 
13 OC 0.113 0.108 0.108 2 3 
14 RM 0.089 0.071 0.071 7 9 





In the FAHP calculation results, there are two to three tourist attractions with the same weight. It is 
due to the equal ratings by tourists on the tourist attractions of more than one criterion. If the prioritized 
criteria have the same weight on two or three tourist attractions, then the final weight is likely to be the same, 
depending on the priority scale given to other criteria. The results provided by FAHP are closer to human 
thinking and logic because there is uncertainty in the pairwise comparison, which causes two to three tourist 
attractions to have no significant differences. Crsip assesments, both from comparisons between alternatives 
and between criteria, cause tourist attractions with a small difference, have a very much different final weight. 


Table 12. Result of scenario 2 
No Tourist Attraction AHP method _FAHP method DSS with FAHP Rank with AHP Rank with FAHP 








1 LB 0.088 0.093 0.093 8 6 
2 CC 0.075 0.031 0.031 10 11 
3 MC 0.043 0.021 0.021 14 12 
4 CB 0.112 0.123 0.123 2 2 
5 NB 0.063 0.056 0.056 11 9 
6 BB 0.104 0.093 0.093 3 6 
7 KB 0.102 0.096 0.096 4 4 
8 KW 0.088 0.096 0.096 7 4 
9 SW 0.121 0.154 0.154 1 1 
10 NP 0.096 0.107 0.107 5 3 
11 TT 0.060 0.012 0.012 12 13 
12 KR 0.044 0.003 0.003 13 14 
13 OC 0.094 0.062 0.062 6 8 
14 RM 0.083 0.053 0.053 9 10 
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Table 13. Result of scenario 3 
No Tourist Attraction AHP method FAHP method DSS with FAHP Rank with AHP Rank with FAHP 








1 LB 0.061 0.046 0.046 11 11 
2 CC 0.070 0.075 0.075 8 6 
3 MC 0.034 0.008 0.008 14 14 
4 CB 0.084 0.098 0.098 5 3 
5 NB 0.045 0.020 0.020 13 13 
6 BB 0.077 0.075 0.075 6 7 
7 KB 0.085 0.088 0.088 3 5 
8 KW 0.070 0.060 0.060 9 9 
9 SW 0.085 0.090 0.090 4 4 
10 NP 0.071 0.060 0.060 7 9 
11 TT 0.065 0.062 0.062 10 8 
12 KR 0.045 0.035 0.035 12 12 
13 OC 0.104 0.152 0.152 1 1 
14 RM 0.091 0.134 0.134 2 2 





4. CONCLUSION 

This DSS can help prospective tourists in selecting tourist attractions based on the motives of their 
trip. The performance of the DSS shows the same results as the manual FAHP calculations, meaning that the 
DSS can process the FAHP calculations correctly. The recommendation sequence of tourist attractions of 
both FAHP and AHP method is different. This difference is due to the use of TFN in pairwise comparisons 
between elements in the FAHP method, which is different from AHP that uses crisp numbers. Both the AHP 
and the FAHP method can be a solution for multi-criteria decision making, but the FAHP method performs a 
more optimal solution for cases that contain uncertainty in comparisons between elements. In the end, the 
DSS is not the final decision maker, but only providing recommendations for the DSS users. The final 
decisions are decided by the decision-maker, in this case, are prospective tourists who plan to visit Kupang 
City for a tour. The final weights also depend on the judgment/assessment given by the user. 
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